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CLAIMS 

d e fining a memory ceil stnicture on a substrate; - 
d e positin g a layer of phosphorous doped oxide over tlie substrate; 
s electively removing horizontal surfaces of the layer of phosphoroiis doped oxide while 
leaving vertical surfaces of t he pho sphereu& 4op e d oxi de , w h e r ein the horizo n tal surf a ces a r e 
siibstantially planar to a surface of the substrate and the vertical surfaces are sub s tantially 
perpendicular to the surface of the substrate. 

2. The method of claim 1 > wherein defining a memory cell utilizes photolithography and plasma 

3. The method of c l aim 1 furthei' comprising selecting a thiolcQess and phosphorus conc e ntration 
of th e ph o sphorous doped oxide to meet desirable performance parameters . 

4. - - The method of claim 1 further comprising s ele cting a thickneaa and phospho rus concentration 
ef the phosphorous doped oxed to result in a desired profile. 

5. The m e thod of claim 1, wherein s e lectively r e moving horizontal surfaoes utilizes a directional 
plasma etch. 
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6. The metho d o f claim 1, wher ein the verti o a l-s^g faces co mp rise sidawalls along tron o h 
isolation area interfaces feund along - a self aligned SQuros r 



7. Th e method of claim Iv wher^n th e vertical surfaces comprise sidewalls o f the memory cell T 



. A method comp mi 



forming a self aligned s ource region and a drain region over a substrate; 

selecting a thiolcness and phosphorou s concentmtion for a phosphorous doped oxid e 

ry depo siting the phosphorous dop e d oxid e layer over the sub s trate by means of chemical 

O 

H= vapor deposition; 

m 

^ selectively remosTOg horizontal surfac e s of th e phosphorous doped oxid e layer while 

Ij^ leaving vertical surfaces of the phosphorous doped oxide layer, wher e in the horizontal surfaces 

p are substantially planar to a substrate surface, the vertical stirfaees a r e substantially peip e ndiculai 

(y 

to the substrate surface and the vertical surfaces comprise sidewal is of t h e fl ash memoiy cell. 

9. The meth o d o f clai m s , wherein - the - t hickn ess and phosphorous co n e e ntration can -e spond t o 
d esired program rate, erase rate and data retention paramet@F & . - 

10. The me tho d of claim 8, wherein the thiclcness is i n the range of 25 A to 5 0 0A an d the 
phosphorous concentration is in di e- range of 1% to 6%. 
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1 1 ■ The m ethod o f claim 8, further com prising: 

performing standard re oxidation on the substrate. 

12. A method for fabricating a flash memor>'' cell comprising: 

forming a s e lf aligned s ource region in a substrate; 
fomiing - a dra i n reg io n i n the substrate; 
d e po s it iag a b yer of phos phorous doped oxide over th e substrat e ; 
sgieotively removing portions of th e phosphorous doped oxide layer, leaving remaining 
por t ions & f the phosphorou s doped oxide layer; and 

performing standard re oxidation en the s ubstrate; 

13. A nietfao d for fabricating a flash memor>' c e ll compriGing: 

doping a drain rggion m a substrate with a first dopant; 

doping a source region in th e-s«b strat e w ith a second dopant; 

de po siting a la yer of - phosphorou s dop ed oxide over the substrate aGcording to a desired 
thickness and a desired phosp h orus o o n oentr a ti on; 

selectively removing horizontal portions of the phosphorous doped oxide layer while 
leaving steep portions along s tee p exposed-sido - walls; and 

performing standard re oxidation en the substrate. ' 
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i4: Th e method of claim 13, wherein the steep ex posed side- walls ar e sidewalls of shallow 

treaehr isolation (STI) trench and active area s interfaces along the sour c e and a sidewalt of the 
flash cell- 



is. The method of claim 13, wherein the first dopant compris e s 
boron 1 1 and the second dopant comprises phosphor - 31 and arserdo-VS. 



16. A method of fabricating flash memory comprising: 
Q defining a dimension of a flash cell on a substrate utilizing ph o tolithography and plasma 

5 

^ fabricating a drain region on the substrate - 

Ul 

fabricating a self aligned souree region on the substrate; 

ni 

d e positing a thin layer of phosph orous d op ed oxide over the sub s trate having a thickne ss 
O and phosphorous concentration; 

m 

performing a directional plasma etch to remove the doped oxide everywhere except along 
st ee p e xpo s e d s ide- wails; and 

performing a standard sourc e drain re oxidation process on the substrat e . 

■ 17. The method of claim 16, wherein fabricating a s e lf aligned source region comprises: ' 
blockin g a drain side of the flash cell; 
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performing an oxide dry etch in order to remove isolation oxide along the self aligned 

i mp la nt in g pho sphor 31 to d op e t h e s elf aligned sourc e r eg io n ; 
implanting - arsenic 75 to dope the self ahgned source region; - and 
removing blocking from thedrain-side of the flash cell. 

18. Th e metliod of claim 16. wherein f abricating a drain region comprises: 
^ blocking a s ource side of the flash cell; 

implanting boron 11; and 

PJ removing b lock ing £ r om - fee sowGe -s ide: 

Q 
M= 

m 

19. A method of fabricating flash memory con^ risififfi 

m 

□ defimng a dimension of a fla s h cell o n a substrate utilizmg photolithogxiphy and plasma 



fa bricatin g a drain in a drain region of the subst rat e by: 

bl oc k ing a source region of the fl ^ e e ll,- 

ia^te nting boron 1 1; a nd 

remowng blocking from the source region; 
fabricating a self aligned s ourc e in th e source region of the substrate by: 

blocking the drain region of the flash c e ll; 
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performing cm oxide d r y e t ch - m ord e r te remov e i solation ox - i de along the self 
aligned source region; 

implantin g phosph o r -3 1 - to dope th e s el f alig sed seHr -e © -; 
implanting arsenic 75 to dope the self aligned ' source; and 
remo^ingblocldng from thedrain region of the flash cell; 
depooiting a thin la yer o f phosphorous dop e d oxid e , having a thickne s s and phosphorc 

performing a directional plasma etch to remove the o hemical vapor deposition oxide 
everywhere except along steep ' exposed side walls; and 

performing a standard source drain re oxidation process on the ' snbstrate; 

20. Th e method of cl aim 19, fii rther oomprising selecting an erase r at e b y d et er mining the 
thiolgiess and phosphorous concentration of the phosphorous doped oxide. 

21. -The method o f claim 1 9 , furth e r comprising - selectin g a self align ed s ourc e r e sistanc e 
ae€6idiftg4e4 he thic l oies s an d ph o s p horous concentration o f the phosphor o us d o ped ox i ds. 

22. A method for fabricating memory cells; 

pro\iding a substrate; 

forming a tu nnel oxide layer o v er-at least a-portien-of the s ub s t rate; 
fo rming a first polysihcon layer over at least a portion of th e substrate; 
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patterning the first polysilioon layer; 

fomiing a dte lectiic layer over at lea st a portio n of the substrate; 

formmg a second polysilicon layer over at least a portion of the sub s trate; 

patterning tlie second polysilioon layer, 

patterning one or more of the formed layers for a drain ? 

implanting the drain with a firG t-dopaat; 

patt^niag-eae^r mo r e o f t he formed layers for a source; 

ii^ la nting th e source with a second dopant; 

implanting the source mth. a third doptmt; 

depositing a phosphorous - doped - oxide lay e r having a thickness and a oonc e ntration ov e r 

th e substrate; 

s el ect i vely r e m o via g^eftieas o f tli e ^osphorou s d o ped oxide laye r l eaving substantially 
vertical portion s of the phosphorous doped oxide layer; and 
performing a source/drain reoxidation; 

23. The met ho d o f claim -I S y wberein-sete ctively removin g portions of the phosphorous doped 
oxi d e layer utilizes an anisotropic etch; 

2 4 ■ The method o f claim 22 - , wherein the substantially vertical portions are stdewalls of the 
memory cell s- . 
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25. - The m ethod of claim 22, wherein the memoiy cells utilh 



shallow trench isolation. 



26. The method of claim 22, wherein the first polysilicon layer i s a fl o ating gate. 
37; The method of claim 22j wherein the dielectrio layer is an oxide nitrid e oxide. - 

28. The metliod of claim 22; wh e rein th e second polysilicon lay e r is a wordline. 

29. -Th© metho d of claim 22, wherein the elements are performed in order. 

3 0. T h e met ho d of claim 22^ w herein the first dopant is boron, th e se cond de^aB t-is pho s ph ^ 
and the third dopant is arsenic. 

31 - . A me t hod - for fa bric ating memory cells; 

providing a substrate; 

form i ng a tunnel oxide layer over at least a por tion o f the sub sftate^ 

forming a first polysihoon layer ove r at least a portion of the timnel oxide layer; 

patterning the first polysihcon layer; 

formin g a die l e ctric lay er over at least a porti on o f t he fi r st polysilicon layer; 
forming a second poly s ilicon layer over at least a portion of the diel e ctric layer; 
patterning the s e cond polygil io on layer; 
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patt e rning 



' more of the fomed layers for a drain; 




p a tleraing- 



of the formed layers for 



implanting the 



- witli phosphor; - 



implanting the 



depositing a phosphorous doped oxidO ' layer having a thicloi e so and a oonc e ntratiort over 
the substrate - 

s e lectively removing portions of the phosphorous doped oxide layer leaving substantially 
vertical portion s of the phosphorous doped oxide layer; 
performing a source/drain reoxidation; 
implanting the source and the drain with arsenic; and 
performing a source/drain anneal. 

SSrli A semiconductor device comprising: 

a substrate; 

a drain formed in the substrate; 

a self aligne d self-aligned source formed in the substrate; 

a first oxide layer deposited over the substrate stretching from the drain to the setf 
ahgaedself-aligned source; 

a first polysilicon deposited over the first oxide layer; 

a second oxide layer deposited over the first polysilicon layer; 



- 24 



MIO 053 VA/ 98- 01 10 



a second polysilicon layer deposited over the second oxide layer; and 

a ph o sphor o u s doped phosphoroiis -dop ed oxide along substantially vertical edges of the 
first oxide layer, the first polysilicon layer, the second oxide layer and the second polysilicon 
layer. 

3^72. The semiconductor device of claim 33^]^ wherein the first oxide layer is a tunnel oxide 
layer. 

34. The semiconductor device of claim 32^JL wherein the second oxide layer is an oxide nitride 
oxide layer. 

The semiconductor device of claim wherein the first polysilicon layer is a floating 

gate. 

3€t5, The semiconductor device of claim wherein the second poIysiUcon layer is a 
wordline. 

A semiconductor device after re-oxidation comprising: 
a substrate; 

a drain formed in the substrate; 

a self aligne d self-alijB^e d source formed in the substrate; 
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a first oxide layer deposited over the substrate stretching from the drain to the self 
^ItgRed self-aligned source; 

a first polysihcon layer deposited over the first oxide layer; 

a second oxide layer deposited over the first polysihcon layer; 

a second polysilicon layer deposited over the second oxide layer; 

a phosphorous doped oxide layer along substantially veriteal vertical edges of the first 
oxide layer, the first polysilicon layer, the second oxide layer and the second polysilicon layer; 

b 

p a re-oxidation oxide profile formed over surfaces of tiie semiconductor device having a 

TO height and vt'idth. 

P 



3^7. The device of claim wherein the height is a vertical distance fi-om the source to a 
bottom edge of the first polysihcon layer and the width is a horizontal distance from a side edge 
of the first polysilicon layer to a vertical edge of the tunnel oxide layer, 

S^tS^ The device of claim wherein the height and width are determined by characteristics 
of the phosphorous doped oxide. 

40r9. A self aligned soiurce of a flash memory device on a substrate, the self aligned source 
comprising: 
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one or more horizontal surfaces planar to the substrate having a desired doping 
concentration; 

one or more vertical surfaces perpendicular and coupled to the one or more horizontal 
surfaces, the one or more vertical surfaces having a lower than desired doping concentration; and 

one or more vertical phosphorous doped p hosphorous-doped oxide layers formed over the 
one or more vertical surfaces, the one or more vertical phosphorous dope dp hosphorous-doped 
oxide layers having an additional doping concentration. 

O 

p 44710. The self aligned source of claim 49^9^, wherein the additional doping concentration and 

SJ 

ru the less than desired doping concentration prodtice an effective doping concentration, 

□ 

in 

■'aj 427II. The self aligned source of claim 44^1 0, wherein the effective doping concentration is 

ill 

p substantially equal to the desired doping concentration. 

d 
ry 

43t12. The self aligned source of claim 40r9j, wherein the additional doping concentration, the 
less than desu-ed doping concentration and the desired doping concentration are selected to 
provide a desired resistance. 

44rl3. A computer system comprising: 
at least one processor, 
a system bus; 
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a flash memory device coupled to the system bus, the memory device including one or 
more flash memory cells comprising: 
a substrate; 

a drain formed in the substrate; 

a s el- f g li g i e d self-aligned source formed in the substrate; 

a first oxide layer deposited over the substrate stretching firom the drain to the self 
afegied self-aligned source; 

a first polysihcon deposited over the first oxide layer; 

a second oxide layer deposited over the first polysihcon layer; 

a second polj^ilicon layer deposited over the second oxide layer, 

a phosphorous doped oxide along substantially vertical edges of the first oxide 
layer, the first polysilicon layer, the second oxide layer and the second polysilicon layer; and 

a re-oxidation oxide profile formed over surfaces of the semiconductor device 
having a height and width. 



